VA

.
s LonLuamos

LA-UR-18-26992

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

Tracking Void Growth in Material Undergoing Tensile Loading
Fausett, Diego Manuel

Report

2018-07-26




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for

the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



NYIZANYIANYIANYIANYIANTYIANY S AN

NN,
NANRNNNININR
NANNNNNN
NANRNNNININR

FJANVIANVIANVIANVIANVIANVIANYS

TRACKING VOID GROWTH IN MATERIAL |
UNDERGOING TENSILE LOADING | ™" ot



MOTIVATION B
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oUnderstand how materials behave under load, non-destructively.

oCan be done by conducting X-ray diffraction/tomography experiments.

oContrast in density can be probed with tomography enabling us to
track microstructure (such as porosity) evolution in a single sample.

O Here, we're interested in understanding how individual voids grow
under load in additively manufactured stainless steel.



FORCE VS. MATERIAL DISPLACEMENT

o 21 total measurements, and
15 tomography measurements,
at various loads.

o The material has undergone
failure at load state 21.
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VOID SIZE DISTRIBUTION

Distribution of Void Sizes
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AVERAGE VOID SIZE

Average Volume of Voids
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WHAT'S NEXT?

Determine how voids in a material nucleate, grow, and combine.
Determine the void growth rate.

Predict how voids will evolve in a material under a given load.



